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1 . Systen Corifiands Definitions 

Systert ctwiiiands control the basic operation of the instrunent. They can be called at 
anytine and after the cowiand has been executed, the next unit in the Message will be 
parsed in the nodule ( or System level ) that was selected before the systen cojinand 
lias executed. 

(1 ) - Indicates that these corjiands also apply to individual 
nodules uhen used in conjunction uith the SElect coiinand. 

(2) - Indicates that this connand only applies to individual 
nodules uhen used in conjunction with the SElect connand. 

(3) - This connand needs to be resolyed with ISL. 
1.1 Systen Connand Sunnary 

This table is a sunnary of the Systen connand set. Those connands prefixed uith a 
colon have a position in the cotviand tree. The coraiands which are not prefixed are 
cc'imon connands. 
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rSEUct 


<nrf> 


COHflftND/QUERV 


■■SETColor 


<nrf><,><nrf X.Xnrf X, Xnrf > 


COIinflKD/QUERV 


rSOUHd 
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■■copy 
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COHilAND 


: DOilHLOflD 
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rlHITialize 


[<«SUS>1 


COilHftND 


■•mn 


<string>C , <ttsus>3 , <string> 


CGflllfiHD 


:HSI 


C<HSUS>3 


COHflftND 


■.PfiCK 
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:PURGe 
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-.REHane 


<string> t , <nsus>3 , <string> 


COililftND 


.'SrORe 


<string> C, <fisus>3 , <string>, <string> 


COiltlfiND 


•.upload? 


<5tring> [ , <n£us>3 , integer 


QUERV 


:IHTernodule 






■JElete . 


flLL!<nrf>|OUT 


COililftHD 


:IHPort 


0H|0FF|1|0 


COiiliftKB/QUERV 


: insert 


<nrf>jOUT,GROUP|<nrf> 


COfiHftHD 


••SKEH 


<nrf>,<nrf> 


COHIIftMD/QUERV 


••TREE 


<nrf >, <nrf >/ <nrf >, <nrf <nrf >, <nrf > 


COHIIflND/QUERV 



1.2 IEEE-488.2 Connon Cofinand Definitions 

1.2.1 ^'CLS 

The <LS cofifion connand clears the status data structures, including the device 
defined error queue. If the ^^CIS connand innediately follows a PROGRflH HESSflGE 
TERHINATOR, the output queue and the liftU fait Hill be cleared. 

1.2.2 ^ESE <nrf> 

The *ESE cofsfiand sets the Standard Event Status Enable Register bits. The querj^ 
returns the current contents of the register. 
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returned fomat: <HR1> 
1.2.3 "ESR? 

This query returns the contents of the Standard Event Status Register. Reading the 
register clears it. 

returned fornaf. <MR1> 

1.2.^ »''IDH? 

This query allows the instrufient to identify itself, 
returned fornat: HEWLETT PftCKflRD,165Q0ft,O,REV 00.00 

1.2.5 '''IST? 

This query returns the value of the instruHcnts 488 defined "ist" local Message, 
returned fornat: <NR1> 

1.2.6 >m 

This coj-iiiand causes the device to generate the operation conplete nc-ssage in the 
Standard Event Status Register uhen all pending device operations have been finished. 
The query places an flSCII "t" in the output queue when all pending device operations 
have been conpleted. 

returned fornat: t 

1.2.7 ''-GPT? 

This query returns a the softuare options available to the 16500A. 

1.2.8 *PRE <nrf> 

This cojuiand sets the parallel poll register enable bits. The query returns the 
current value of the register. 

returned fornat: <HR1> 

1.2.9 v^RST 

This connand places the instrunent in a knoun predefined state. 

1.2.10 -"SRE <nrf> 

The »^SRE cofinand sets the Service Request Enable Register bits. The query returns the 
current value. 
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returned foniaf. <NR1> 

1.2.11 ftSTB? 

This query returns the current value of the instrunent's status byte. The ilSS 
(Itaster Sunnary Status) fait and not RQS is reported on bit 6. The HSS indicates 
whether or not the device has at least one reason for requesting service. 

returned fornat: <NR1> 

1.2.12 ^'TRG 

This ccniiand has the saiie effect as a Group Execute Trigger (GET) . That effect is as 
if the START connand had been sent for Inteniodule run. 

1.2.13 *TST? 

The ATST query causes the instrunent to perforn a self test. The result of the test 
uill be placed in the output queue. 

returned foniaf. <HR1> 

i.2.m mi 

This comand causes the device fron executing any further comands or queries until 
all Overlapped connands have been completed, fin Overlapped Coiifiand is a connand 
that allows execution of subsequent comands while the device operations initiated by 
that Overlapped Corinand are still in progress. The folloning is a list of Overlapped 
Connands for Uulcan: 

STARt 
STOP 

flUToscale ( For the Scope nodule ) 

1.3 General Systen Cottiiands 

1.3.1 BEEPer 0H|0FFj1|0 

This cofifiand sets the beeper node, uhich controls the sound of the instrunent. Hhen 
BEEPer is sent with no argunent, the beeper will be sounded without effecting the 
current node. The query returns the node currently selected. 

returned foniaf. 1 jO 

1.3.2 CflPability? 

The capability query returns the HP-SL and lower level capability sets inplenented in 
the device. The response shall be fornatted as definite length arbitrary block 
response data. This query has not been fully defined by ISL. 

Exa/iple: CflPability? -> IEEE488,1987;SH1>ftH1J6,Li|,SR1,RL1,FP1,0C1,DT1,C0,E2 
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1.3.3 CARDcage? (3) 



This query returns the a string uhich specifies which cards are in the cardcage. The 
first five nunbers returned are the card id nunbers ( a -1 neans no card in slot ) . 
The rejiaining fiue nunbers returned describe the nodule assignnent for each card. 
The possible values for the nodule assignnent are -1,1,2,3/1,5 uhere -1 is a don't 
care and 1..5 is the nunber of the slot that controls this card. 

Exafjple: CftRDCftGE? -> CftRDCAGE -1,22,21,12,11,-1,3,3,5,5 

1.3.4 DEBug OH|OFF|ljO 

This connand allous the debug node to be controlled, i^hen the debug node is on the 
instrunent will display the nessages it is receiving and sending. Error conditions 
idll be flagged. The query returns the current setting. This connand is not 
inplenented yet. 

returned fornat: 1|0 

1.3.5 EOI 0H!0FF|1|0 

This connand specifies whether or not the last byte of a reply fron the instrwient is 
to be sent with the EOI bus control line set true or not. If EOI is turned off, the 
box will no longer be sending 438.2 conpliant responses. The query returns the 
current status of EOI. 

returned fornat: t{0 

1.3.6 LER? 

The lER query allows the ICL Event Register to be read. After the LCL Event Register 
is read, it is cleared. A one indicates a renote- to-local transition has taken 
place. A zero indicates a renote-to-local transition has not taken place. 

1.3.7 LOCKout OHjOFF{1|0 

This coiifiand locks out or restores front pannel operation. 

1.3.8 HEHU <nrf>[,<nrf>3 

This comand puts a nenu on the display. The first paraneter specifies the desired 
nodule. The optional second paraneter specifies the desired nenu in the nodule 
(defaults to 01 . 

For the Systen the nenu: 

HEHU 0,0 - Systen Configuration nenu 

flEHU 0,1 - Rear disc nenu 

riEtlU 0,2 - Front disc nenu 

flEHU 0,3 - Utilities nenu 

HEHU 0,4 - Test nenu For the Internodule nenu: 

HENU 3,0 - Internodule nenu 
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(See individual nodule for jienu auHber definitions. 
Th<? query returns screen nenu nuiibers. 

Exafiple: KEHU 0,1 

HENU? -> mm 0,1 

1.3.9 RHODe SIHGle|REPETITiyE (1)(3) 

This cofjfiand specifies the run fiode for a nodule (or InterfioduleJ . The query returns 
the current setting. If the selected nodule is in the internodule configuration! then 
the "internodule" run node will he set by this comand. 

Exaiiple: RHODE SINGLE 

RHODE? -> RHODE SINGLE 

1.3.10 ROOT [<string>3 

This ccmand specifies the root node for all subsequent connands. If the <string> 
parajieter is onitted then the root is reset to the top of the cowiand tree for the 
select nodule. If the <string> paranetor is specified the root node is set fay the 
path described by the string. The query returns the current ROOT setting. 

Exanples: ROOT 

ROOT "flflCllIHEI-.SFORnftT" 

ROOT? -> ROOT "fIfiCHIHEI.-SFQRHfIT" 

1.3.11 SELect <nrf> (3) 

This cofuiand selects which nodule (or Internodule) will have parser control. SELECT 
0 selects internodule, SELECT 1 thru 5 selects nodules fl thru E. The query returns 
the currently selected systen. 

Exanple: SELECT 0 

SELECT? -> SELECT ^ 

1.3.12 SETColor <nrf><,><nrf><,><nrf><,><nrf> | DEFault 

This cosmand allows you to change one of the color selections on the CRT. The 
c(»^inand has four paraneters: Color Hunber, Hue, Saturation, and Luninosity. 

The fields have the foUouing ranges: 

Color Hunber - 0 to 7 W 

Hue - 0 to 100 

Saturation - 0 to 100 

Luninosity - 0 to 100 
{*) Color Nunbcr 0 cannot be changed - HSL values uill be ignored. 
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The query torn returns the HSL values for a specified color: 
SETColor? 3 -> SETCOLOR 3,60,100,60 

1.3.13 SOUHd OH|OFFj1{0 

This coi-iMand turns sound on or off. The query forti returns the current setting. 

ExaHple: SOUHD OH 

SOUND? -> SOUHD 1 

1.3.14 START <1) 

This coftfiand starts the specified nodule (or Interriodule) running. If the specified 
nodule is in the Interoodule configuration, then the "Internodule" run will be 
started. 

Exanple: START 

1.3.15 STOP (1) 

This cojaiand stops the specified nodule (or Internodule) . If the specified nodule is 
in the Internodule configuration, then the "Internodule" run will be stopped. 

EKanple: STOP 

1.1 Systen subsysten 

l.'J.I PRIHt SCRecn|LISTing (3) 

This cOi'wiand initiates a print of the screen or listing buffer over the current 
printer ccjinunication interface. The query sends the screen or listing buffer data 
over the current controller connunication interface. Hote, the print query never 
returns a header and the data is not in block /lode since it nay be sent directly to a 
printer without fiodification. NOTE: the print query should not be sent in 
conjunction with any other cciuiand or query on the sane connand line. 

Exanple: PRIKt SCREEN 

PRIHt? LISTIKe -> <LISTIHG DATA THAT nnV BE SEHT TO A PRINTER) 

1.5 Systen Subsysten 

1.5.1 DSP <string> 

This coiuiand writes the specified string to a device dependent portion of the 
instrunent display. The DSP query returns the string last written to the display 
area (written either by the user or the instrunent) . 

Exanple: DSP "The nessage goes here" 

DSP? -> DSP "The returned nessage" 
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1.5.2 ERRor? [IMericlSTRingl 

This query returns the oldest error frcn the error queue. The optional paraneter 
deternines whether the error string should be returned along with the error nunber. 
If no paraneter is received, or if the paraneter is then only the error nujiber 
is returned. If the value of the parafieter is STRing^ then the error should be 
returned in the foilouing forn: 

<err nunber (nr1)>,<error nessage (string)) 

Eicaiiple: ERRor? -> -100 

ERRor? HUH -> -100 

ERRor? STRIIiG -> -100, "Error string goes here" 

1.5.3 HEftDer GK|0FF|1|0 

The HEflDer coniiand specifies the header node to be used. If headers are on, then the 
header uill be returned with a query, the query returns the current setting. 

returned fornat: 1|0 



Exanpie: HEftDER OH 

HEADER? -> HEADER 1 

1.5.^1 LOHGforrt OHjOFFj1(0 

This ccnnand sets the longfoni for the instru/ient's responses to queries. If the 
LONGforn cofmnd is set OFF cofwand headers and alpha argunents are sent fron the 
instrunent in the abbreviated forn. If the the LOHSforn connand is set OH the whole 
i-iord uill be output. This corinand does not affect the input data nessages to the 
instrunent — headers and argujients nay be input in either the long or short forn 
regardless of hoH the LOHSforn cotinand is set. The query returns the status of the 
LOHGforn connand. 

returned fomat: 1|0 



Exanple: LQHGFORH Oil 

LOHGFORH? -> LGHGFORn 1 

1.5.5 SETup <faIock_data> (1) 

This con/^nd receives the selected nodule's ( or Systen's ) learn string. The query 
returns the selected nodule's ( or Systen's ) learn string. 

Exanple: SETUP? -> setup block data gets sent 
SETUP {}HDDOO<block data) 
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1.6 iliiEllory Subsysten 



Disc coKtiands are defined to provide access to both internal disc drives. 

1.6.1 CfiTalog? C<nsus>I 

This query cc;niand returns the directory of the source disc in b.lock data forn. Each 

entry consists of a 51 character string fornatted as foUous: 
"NflHHHNNijNn TTTTTTTT DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD" 
where H is the filenane, T is the file type (a nuriber), and D is the file 

descriptor. If the <nsus> is not specified the disc drive specified by the HSI 

cotinand uill be used. 

Ejianples: ill1Elt:CflTnL0G? 

flHE«:CftTflL06? IHTERHftLI 

1.6.2 IHITialize l<ns\is>} 

This coiniand fornats the specified disc. 
Exaf»ples: (IHEfi.-IHITIftLIZE 

HfiEriaHiTiflLizE mmmiQ 

1.6.3 flUToload {0FF|0}j(0li|1}.<string>[,<nsus>3 

This ccMfiand controls the fiutoload feature. Hhen the autoload feature is turned ON, 
the <string> parsjieter specifies the filenafie frcn the specified nass storage device 
to fae autoioaded on pouerup. 

Exanples: iiilEn-.flUTOLOilD OFF 

liiiEii:fiUtOLOAD OH/'FIIEI" 

HtlEH : ftUTOLOftD OM, "FILE2'MHTERHAL1 

HHEHrfiUTOLOftD? -> ftUTOLOaD 1/TILE2JMHTERHftL1 

1.6.4 COPV [<string>3[,<nsu3>1>C<string>IC,<nsus>3 

This coruiand copies one file to a new file or an entire disc's contents. The tijo 
<string> paratieters are the file nanes. The first pair of paraneters specifies the 
source file. The second pair specifies the destination file, fln error is generated 
if the source file doesn't eKist, or if the destination file already exists. 

If the file nane is not specified for both the source and destination, then the 
entire contents of the source are transfered to the destination (sane as the 
Duplicate Disc front panel operation) . The previous contents of the destination 
nedia are destroyed. 

Exanples: nUEH'-COPV "FIIE1"/'FILE2" 

ni1EH:C0PV "FILEI'MHTERftaiO/TILEZMHTERNflLI 
tltJEH : COPV "FILE1 "FILEZ'MHTERHflLO 
ItHEH : COPV "FILEl IHTERHftLO, "FILE2" 
HUEH-.COPV IllIERNftLOJHTERNfiLI 



Page 9 



1 .6.5 DOIIMLOflD <string>£,<nsus>],<string>,<nrf>,<block_data> 

This cwu-iand dounloads a file to the specified Mass storage device. The first 
<string> paranter specifies the file naiie, the second <5trinq> parafieter specifies 
the file descriptor^ the <nrf> paraiieter specifies the filetype^ and the <block_data> 
contains the contents of the file to be downloaded. 

Examples: lll1EII:D0UHL0ftD "RUin","DflTfl FROH 9flH KM' ,-W27 ,mm^ 

«BEn:DOHHLOftD "RUH2MHTERHflL0/*t0/)H Df)TA",-16127,«41231... . 

1.6.6 LOAD <string>E,<nsus>l><string> 

This comand load a nodule or Systeii configuration fron disc. The first <string> 
paraneter specifies the filenaiie fron the specified nass storage device. The second 
<string> parejieter specifies the nodule or Systen, or all. The test for this 
paraneter should natch exactly the text choices available for the top left key of any 
tienu. The text to specify all nodules is "fllL". 

Exsnples: IliiEHaOflD "FILE1'"/"Systeii" 

HHErf : LOAD "FILEl IHTERKftLI , "Systen" 

1.6.7 nSI [<ii5us>] 

This cowiand selects a default nass storage device. If the paranter is cniiitted the 
default nass storage device is selected. The query returns the current liSI setting. 

Exanples: iinEH.'HSI 

nnEn:fisi ihterhali 

1.6.8 PACK C<HSUS>] 

This coimand perforns a disc pack on the specified iiass storage device. 

Exanples: tiHEIl-'PftCK 

IIHEII-.PftCK IHTERNflLI 

1.6.9 PURGe <string>C,<ttsus>3 (3) 

This ccmand renoues a file frosi the specified nass storage device. The <string> 
paraneter specifies the file nane. 

Exanples: nUERrPURGE "FIIEI" 

tll1EII:PURGE "FILEl 'MHTERHALO 

1.6.10 REKane <string>t,<nsus>J,<string> 

This coH/iand renanes a file frcn the specified nass storage device. The first 
<string> paraneter specifies the filenane to be changed, the second specifies the new 
file naiie. 

Exanples: llHEil:REHflnE "OLDFILE"/'HEaFILE" 
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HtiEH : REHftllE "OLDFILE", IHTERflftLI , "IIEIIFILE" 

1.6.11 STORe <string>C,<nsus>I,<string>,<string> 

This coi-inand stores nodule cr systen configurations onto disc. The first <string> 
paraneter specifies the file frci the specified nass storage device. The second 
<string> paraneter specifies the file descriptor. The third <string> paraneter 
specifies the Jiodule or Systen or all nodules. See the load conMand for nore 
infomation on this paraneter. 

Exanples: llllEll: STORE "fILEl "/'Scope config for slot B", "Oscilloscope S" 
RI1EH:ST0RE "FILE1 'MHTERNftL 1, "Scope config"/'Oscilloscope B" 

1.6.12 UPLoad? <string>E,<nsus>] 

This cojviand uploads a file. The <string> paraneters specifies the file to uploaded 
fron the specified nass storage device. Only the contents of the file are sent out 
of the instrument and none of the inforoation regarding the file length or file 
descriptor is sent. 

Exanples: HriEfi UPLOAD "FILE1" 

IlllEH UPLOAD "FILErMHTERHALI 

1 .7 Internodule Subsysten 

Internodule ccjinands are used to specify internodule arning between Multiple nodules. 

1.7.1 DELete ftLLj<nrf> 

This ccfwand deletes a subtree or the entire internodule tree. 
Exanple: IHTERnODllLE: DELETE ALL 

1.7.2 INPort 0H10FFj1|0 

This cofifiand causes Internodule runs to be arned fron the Input port. The IHPort 
query returns the current setting. 

Exanple: IIITERHODULE.-IKPORT QU 
IlJTERriODULE: IHPORT? 

1.7.3 INSERT C1|2|3|4|5|0UT}<.>£GR0UP|1|2|3|1|5} 

This connand adds nodule or PORTOUT to the Internodule configuration. There is no 
query f oni for this confiand (See the TREE? query) . 



Exanple: IKTERHODULE: INSERT 1, CROUP; INSERT 2,GR0UP;IHS 3,2;INS 0UT,2 



Group run 



Page 11 



C OUT 



1.7.1 SKEU <nrf>,<nrf> 

This ccimand sets the skeu value for a nodule. The query returns the current skew 
setting. The first value is the iiodule nuiiber (1..5 correspond to nodules ti..l 
respectively) and the second paraiieter is the skew setting (-1.0 to 1.0) in seconds. 

Exaripie: IHTERilODULE:SKEH 3.0E-9 

INTERHODULE:SKE«? -> IHTER«ODULE:SKEll 3.0E-9 

1.7.5 TREE 

The tree connand allctjs an internodule set up to be specified in one conriand. The 
query returns a string that represents the internodule tree, ft -1 neans the nodule is 
not in the internodule tree, a 0 value neans the nodule is anied fron the Internodule 
run button ( Group run ), and a positive value ijidicates the nodule is being arned by 
another nodule with that nunber. The first five nunbers are the internodule ani 
values for nodules A thru E respectively, the last nunfaer corresponds to the 
internodule arn value for PORT OUT. 

Ejcanple: IHTERHODULE:TREE? -> 0,0,2,-1,-1,2 ( This return list corresponds 
( to the exanple tree given above ) 
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2. Pattern Generator Connand Definitions 
2.1 Pattern Generator Connand Sunnary 

This table is a sumiary of the Pattern Generator cojinand set. Those coraiands 
prefixed with a colon have a position in the cowiand tree. The cofwiands which are not 
prefixed are coHnon connands 



KEVijORO 


PflRllflHETER 


TVPE 


:FOR!fat 






••CLOCk 


IiiTernal|EXTernal 


COflHflNB/QUERV 


••DELETE 


<str>lflLL 


COHHi)ND 


••Divide 


<nrf> 


COHHftHD/QUERV 


:LflBel 


<str>C<,><nrf>...<nrf>} 






C<,>EPOSitive|HEGative]} 


C0itt1()HD/QU£RV 


••PERiod 


<nrf> 


COi]nflffl)/QUERy 


••STRobeH 






••DElay 


<nrf> 


COIillftHD/QUERV 


••HIDth 


<nrf> 


COHtlflND/QUERV 


-.THReshold 


ECLjTTL 


COIiHfiND/QUERV 


••LIST 






••COLunn 


<nrf><,>E<str><,> 






[BIHfOCTjDECjHEC] | IHStructl 


COHHftHD/QUERV 


••DElete 


E<ijrf>C<,><nrf>} j ALL ] 


COntlflHD/QUERV 


:PROGrafi 


<nrf X, > CREPeat | llflIT j HIHB | DREakj SIGnall 






C<,><nrf>}<,><str>...<str> 


COHHflHD/QUERV 


.•llftCroN 










COHHflHD/QUERV 


: COLunn 


<nrf><,>t<str><,> 






EBIH|0CT|D£CjllEC3 | IHStructl 


COilitAND/QUERV 


-•DEFine 


<str>£<,><str>...<str>} 


COHHftHD/QUERV 


:DELete 


E<nrf>£<,><nrf» I ALL 3 


COiiHflND/QUERV 


:PftR£neter 


<str>{<>><str>...<str>} 


C0ill1()H0/QUERV 


••PROGran 


<nrf X, > EREPeat | IJflIT | liIHB| BREak j SIGnall 






{<,><nrf>}<,><str>...<str> 


COilliftND 



2.2 Forttat Subsysten 

The Fornat subsysten cowiands are used to set-up clocking, threshold, strobe and 
label specifications which appear in the Fornat nenu. 
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2.2.1 CLOCk IHTernai}EXTernal 

Chooses bGtHeen internal and external clocking. The query returns the current clock 
setting. 

Exanple: FORHftT.CLOCK IHTERHAL 

FOnnflT: CLOCK? -> FORHflT: CLOCK IHTERHAL 

2.2.2 DELete <string>|ftLL 

This cofinand deletes a label or all the labels frai the foniat screen. 

Exsfiple: DELETE "ft" 
DELETE ALL 

2.2.3 Divide <nrf> 

Specifies the clock divide if externally clocked. The query returns the current 
setting. 

Exajiple: FORHflT:DIUIDE 5 

FORHftT.-DIUIDE? -> FORHftTrDIUIDE 5 

2.2.4 LflBel <str>£<, Xnrf > . . . <nrf >}{<, > CPOSitive | HEGatiueJ } 

This coimand adds a label to the for«at screen. The first parajieter specifies the 
labelnaiie. This uill be folloued by one or fiore assigntient values. The last paraneter 
is an optional polarity value. The query returns the current setting for a label. 



Exsjiples: FORHAT: LABEL "A",3S,240,F0S - sets Label ft uith assignnents 
".*..**." and "^T^Mc " iiith positive polarity. 

FORflftT: LABEL? "A" -> FORHATrLABEL "A",38,210,P0SITIUE 

2.2.5 PERiod <nrf> 

This connand specifies the dock period. The query returns the current clock period 
setting. 

Exanple: FORllAT: PERIOD 1.0E-6 

FORHftTrPERIOD? -> FORHAT:PERIOD 1.0 us 



2.2.6 STRobe Sublevel 

The strobe sublevel coimands are used to specify the three strobe settings. 
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2.2.6.1 DELfW <nrf> 

This comand sets a strobe delay value. The query returns the curreiit delay setting. 

Exanples: FORI1flT:STROI3E2:DELftV 30E-6 

F0R11ftT:STR0BE1:DElftY? ->F0RtlftT.-SfR0BE1 .'DELfty 100 lis 



2.2.6.2 HIDth <nrf> 

This cofuiand sets a strobe uidth value. The query returns the current width setting. 

ExaHples: F0Rli.1T:STR0BE2: UIDTH lOOE-6 

F0RHftT:STR0BE1:HIDTH? ->F0R«flT:STR0BE1:aiDTH 100 ns 



2.2.7 TIIReshold ECLjTTL 

This connand specifies the output threshold. The query forn returns the current 
setting. 

Exanple: FORHftT: THRESHOLD TTL 

FORHftT.-THRESHOLD? -> FORHftT .-THRESHOLD TTL 

2.3 Listing Subsysten 

The listittg subsysten comands are used to specify the tiain pattern generator 
progran. 

2.3.1 COLuttn <nrf><,>£<str><,>[BIH}0CT|DECjHEX3 | IHSTruct) 

This ccmand specifies the ordering of labels on the listing screen. The first 
paraMcter specifies the coiunn nunber, the second paraneter specifies a label naue 
follcued by an optional base paraneter. The IHSTruct paraiieter iiay be used instead of 
a label nane and base this specifies the position of the instruction field. 

Exanples: LISTrCOLUHH 1, IHSTRUCT jCOLUHH 2/'ft",HEX;C0L 3/'B",DEC 

2.3.2 tOELete <nrfK<,><nrf» | flLL3 

This coiviand deletes lines fron stinulus listing. 

Exanples: LIST '.DELETE 3 
LIST: DELETE 1,3 
LIST'.DELETE ALL 

2.3.3 PROGraH <nrf><,>{HOOP|REPeat|HftIT|HIfiG|BREakjSIGHal|HflCRO»IPftRa«eter} 

[<,><nrf>3<string>£</><strinrj>]" This connand creates pattern 
generator progran lines. The first paraiieter specifies the line nuiiber to be 
programed, the second paraneter specifies the instruction field. There will be an 
extra <nrf> paraneter for REPeat and UflIT instructions - this paraneter nay be 
Quitted for other instructions or it will be ignored. The renaining paraneters are 
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strings that corrGspoiid to defined labels in the pattern generator progrart. These 
l&bul field strings nay contain K (don't cares) for the BIH, HEK and OCT bases, ft 
don't care in one of these fields itiplcHents the 'autofill' feature uhich corresponds 
to the double quote narks in the pattern generator listing. 

HflCRO instructions creates two lines in the pattern generator listing. The first 
line is the nacro invocation and the second line contains additional parameters. 

Exanples-' 

LIST : PROG 1 , REPEAT, 255, 'Wt K1 01 1 1 " 

LIST : PROG 2, EREflK, "UBl 0001 000" 

LIST: PROG 3,I{00P,"0" 

LIST: PROG 1,HIHB,"UH2ftDC" 

LIST: PROG 5,CREflK/\'}0567" 

LISTrPROG 6,SML/'1231" 

LIST : PROG 7 , HflIT , ^}B01 01 01 01 , "mm" 

The third paraiietc-r for the llftIT instruction 

is a bit pattern corresponding to the 8 possible 

External input bit patterns. 

LIST: PROG S^HftCROZ/mKIS" 

LIST : PROG 9, PftRfiilETER, "B01 Oil 111 00001 111" 

2 A llacro Subsisted 

The Macro subsysten connands are used to specify on or four possible nacro pattern 
generator progratts. Each nacro can be used uith up to four paraneters. progran. 

2.4.1 COLufin <nrf><,>{<str><,>EBIH|0CT|DEC|HEX3 | IKSTruct} 
Specifies the ordering of labels on the listing screen. 
Exanples: HftCR01:C0LUiiH 1,IHSTRUCT;C0LUi1ll 2/'fl",HEXjC0L 3/'B",DEC 

2.4.2 BEFine <string>E<,><string>l 

This comand defines the first line in a nacro progran. The first paraneter is a 
string that specifies the nacro naiie, and the next tuo paraneters specify two 
paraneter nanes. 

Exanple: HflCROI : DEFIHE "nflCR01"/'PftRfllir'/'PARrtn2" 

2.1.3 [DELete <nrf>{:<,><nrf» | fiLLl 

Deletes lines fron stinulus listing. 

Exanples: llflCROI : DELETE 3 
HflCROI.-BELETE 1,3 
HflCROI: DELETE ALL 
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2.1.1 PflRaMC'tc-r <string>[<,><string>] 

This cofifiand defines the paraiieter line in a nacro listing. Both paraneters are 
strings and specif*/ tuo additional parameter naiies. 

Exanple: llflCROI-.PflRflllETER "PflRflfl3"/?nRftHr 

2.1.5 FRGGran <nrf><,>{MOOP| REPEAT |«flIT| (HUB | BREAK |SIGHflL} 

I<,><nrf>3<string>I<,><string>]" 

Exanple of a tiacro progran: 

flflCR02 : DEFINE "HftCROft", "PaRftHI "PfiRftR2" 
ltflCR02:P/lRflllETER "PflRfin3"/'PflRfl»1" 
llftCR02 : PROGRAH 1 , 'm M '^001 0", "tffiOOOl 001 01 " 
HflCR02 : PROGRftll 2, "PARfll13"/'PftRflli2" 
HflCR02 : PROGRftH 3, "8B01 01 001 0", "PftRflHI" 
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3. High Speed Tining Corinand Definitions 
3.1 High Speed Tining CoMnand Sunnary 

This table is a sufuiary of the High Speed tining coMfiand set. Those connands 
prefixed with a colon have a position in the comand tree. The coMfiands which are not 
prefixed are connon co.i«ands 

KEVHORD PflRHfttlETER TVPE 



.'Display 



•JHSert 


Cfi|B|C|DIE3;<str>,C<nrf>jOyERLfiy3 


COflilftHD 


:HIf{US 


tfi|B{C|D|E3,<str>,<str> 


C0HI1AND 


'.PLUS 


[fl|B|CjD|E3,<str>,<str> 


coririfiHD 


rOUERLftV 


[ft|B|CjD|E3,<str>t,<str>3 


COtliiftHD 


••REllOUE 




COIUIBHO 


FORilat 






: DELETE 


<str>jfiLL 


COHIIflND 


.'LflDel 


<str>{<.><nrf>...<nrf>} 






C<,>[P0Sitive|«EGativD3} 


COllflfiHD/QUERV 


;PO0H 






:THReshold 


ECL|TTlj<nrf> 


COnnflHD/QUERV 


llftRKer 






:HODe 


OFF|TIllE|PflTtern|iiSTats 


COIIIlftHD/qUERV 


■•OTIIIE 


<nrf> 


COnilftHD/QUERV 


■•KTIIIE 


<nrf> 


COilHflfiD/QUERV 


:HEftH 




QUERV 


:m« 




QUERV 


:\\m 




QUERV 


:HITS 




QUERV. 


••RUNS 




QUERV 


••XPflTtern 






rOPftTtern 






■•COHDITIOH 


EHTeringlESITing 


COrillfiHD/QUERV 


:LflBel 


<STR><,><STR> 


COiliiflHD/QUERV 


••SEflrch 


<nrf>E<,>H|TRIGGER3 


COnilflHO/QUERV 


••UHTii 


OFFj 

LT <,><nrf> 
GT <,><nrf> 

INRftHGE <;><nrf><,><nrf> 






OUTRftKGE <,><nrf><,><nrf> 


COiltlftHD/qUERV 


TRfiCe 






••DURation 


LT|GT <,><nrf> 


COniiftHO/QUERV 


■.EDGE 


<str><,><str> 


COllllflHD/QUERV 


.'PftTTern 


<str><,><str> 


COilflftHD/QUERV 


••llflTch 


EQUaliHEQual 


COtlHflHD/QUERV 


."COLuim 


<nrf> 


COHItftHD/QUERV 


UflUefoni 






:flCCuMulate 


OH|OFFjO|1 


COHHftNO/QUERV 


:DELay 


<nrf> 


connnND/QUERv 


.-ROHQe 


<nrf> 


COnilftHO/QUERV 



Page 18 



3.2 Displa/ Subsysten 

The Display subsysten comauds are used to fianipulate tiauefoms on tha High speed 
tlning display. 

3.2.1 IHSert [Cfl{B|CjD|E}3,<str>JC<nrf>|OUERlay}3 

This ccrmnd adds uaveforns to the the display. The first pararieter is an optional 
nodule specifier. If it is not specified, the selected Hodule is assuned. The second 
parameter is the uaueforn to be added. The third paraneter is an optional bit-no 
specifier or OUERlay paraneter. This paraneter is only needed for tining wawefonis. 
If a nutiber is specified then only the uaveforn for that fait nunber is added to the 
screen. If OUERLftV is specified then all the waveforns for the label are added to the 
screen in overlayed forM. If no paraneter is specified the uaveforns for all the bits 
are added to the display in a sequencial nanner. 

3.2.2 tllHUS Cft|B{C|DjEI,<str>,<str> 

This comands inserts A-D scope waueforns to the screen. The first paraneter is an 
optional nodule specifier. If it is not specified, the selected nodule is assufied. 
The nest two paraiieters specify the scope waveforns to be subtracted together. 

3.2.3 OI/ERLftV [ft{B|C|D|E3,<str>C,<str>] 

This comand adds overlayed scope waueforns to the screen. The first paraneter is an 
optional nodule specifier. If it is not specified, the selected nodule is assuned. 
The nest n parajieters specify the scope Haueforns that are to be overlayed. 

3.2.4 PLUS [f)|BjC|DjE],<str>,<str> 

This ccnnands inserts iHB scope tiaueforns to the screen. The first paraneter is an 
optional nodule specifier. If it is not specified, the selected nodule is assuned. 
The next two paraneters specify the scope uaveforns to be added together. 

3.2.5 REfloue 

This cofuiand renoves all the uaveforns fron the display. 

3.3 Fomat Subsysten 

The fornat subsysten comands specify fornat labels and pod thresholds. 

3.3.1 LflBel <string><,><nrf>C<,><nrf>l<,>£POSitive|HEGative} 

This comand adds a label to the fornat screen. The first paraneter specifies the 
laheinane. This uill be followed by one or nore assignnent values. The last paraneter 
is an optional polarity value. The query returns the current setting for a label. 

Exaiiples: FORHftT'.LABEL "A", 3, 2, POSITIVE 

FORnftT.-LllBEL? "ft" -> FORHflT: LABEL "fl",3,2,P0SITIUE 
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3.3.2 DELete flLL{<string> 

This cofifiand either deletes all the labels or a specified label 

Exaiiples: FORriflT: DELETE ALL 
FORIIftTrDELETE "ft" 



3.3.3 PODH 

3.3.3.1 THReshold TTLjECL|<nrf>|? 

This ccfifiand specifies the threshold level for a High speed titling pod. The query 
returns its current setting. 

Exanples: FORnftT-.PODO: THRESHOLD TTL 
FORlIflT: POD (.-THRESHOLD -3.5U 

FORilAT : P0D1 : THRESHOLD? -> FORIiftT :P0D1 : THRESHOLD -3. 5U 
ZA iiarker Subsysten 

The Harker subsysten coKJiands specify Marker placettent settings. 
3.4.1 nODE OFF|TinE|PflTternjHSTftTS|? 

This comand chooses the Harker node for High speed tilling. The query forn returns 
the current setting, 

Exaiiples: HARKER-.HODE TIHE 

HftRKER:HODE? -> riftRI{ER:ltODE TIHE 



3.^1.2 OTIHE <nrf>j? 

This cojiHand sets the 0 narker position. The query forn returns its current value. 

EKanples: HftRKER.-OTiriE S^lOns 

HflRKER-.OTIHE? -> HARKERiOTIHE 540ns 

3.1.3 XTIHE <nrf>|? 

This cowand sets the iS iiarker position. The query forn returns its current value. 

ExaMples; HflRKER.-HTIHE 540ns 

HflRKER-.XTIHE? -> HflRl{£R:KTIHE 540ns 

3.4.4 MEfiH? 

This query returns the nean X to 0 neasurenent. 
Exanple: HftRKER:HEftH? -> HflRKER-'HEftH 8.0E-9 
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3.^^.5 niH? 



This query returns the iiiniHiui K to 0 neasurettent. 
Exaiiple: HftRKER-.HIll? -> ItftRKERiillH 8.0E-9 

3.4.6 {M? 

This query returns the naxinurt K to 0 neasurenent. 
Exanple: HflRKER :«(«{? -> ttfiRKER:nflX 8.0E-9 

3.4.7 HITS? 

This query returns the nunber of hits in auto-narker placenent. 
EKQHple: nflRKER-.HITS? -> llflRKER:HITS 10 

3.4.8 HITS? 

This query returns the nunber of runs conpleted in auto-narker placenent. 
Exaiiple: fIflRKER:RUHS? -> «ftRi<ER:RUHS 20 

3.4.9 KPATTERH 

3.4.10 OPfiTTERH 

3.4.10.1 COMTIOH EHTERIKG|EXITIHG|? 

The coiinand specifies whether the tiarker is to be placed on entry or exit of the 
specified pattern. The query returns the current setting. 

Exsnples: HflRKER-.HPflTTERN: CONDITION EXITIHG 

liftRKERrKPaTTERHrCOHDITIOH? -> MARKER: XPftTTERHrCOHDITIOH EKITIHG 

3.4.10.2 LABEL <STR><,><STR> 

This cQiifiand specifies the tiarker search pattern for a given label. The first pattern 
specifies the label and the second paraneter specifies the search pattern. The query 
returns the specified pattern for a given label. 

Exaiiples; IIARKER.-OPATTERH: LABEL 'A'/ftB01001X«011' 

riARKER:OPAT:LABEL? 'A' -> HARK :OPAT: LAB 'A','^101001XX011' 

3.4.10.3 SEARCH <nrf>[<,>X|TRIG3 

This ccfuiand specfies the occurance nunber and the starting point fron uhich the 
narker pattern is placed. The query returns the specified setting. 

Exafjples: nARK£R:OPfiTTERN: SEARCH 5, TRIGGER 

riARKER-.OPATTERN-.SEARCH? -> BARKER -.OPATTERri: SEARCH 7,)i 
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3.1.11 UNTIL OFF | LT<,><iirf> | GT<,><nrf> | IHI?ftMG£<,><nrf><,><nrf> | OUTRftKGE 

This comand specifies the run until condition for pattern narker placenent. The 
query return the current setting. 

Exanples: llflRKER-.UNTIL OFF 

HfiRKER.-UHTIL LT,1QE-9 

WflRKER: UNTIL GT,10E-9 

llflRKER: UNTIL IHRfiNGE, 1 0E-9, 20E-9 

HflRKER-.UHTIL OUTRft}i6E,10E-9,20E-9 

HflRKER: UNTIL? -> llflRKER: UNTIL GT 10E-9 

3.5 Trace Subsysten 

The Trace subsysten connands specify high speed tiding patterns, edges and durations. 

3.5.1 PATTERN <string> , <string> 

This cofinand specifies trace patterns for High speed tining. The first paraneters 
specifies the label and the second paraiieter specifies the pattern. 

EKaiiples: TRACE rPftTTERN "ft"/'«B0i;{00}l01" 

TRACE -.PATTERN? "A" -> TRACE -.PATTERN "A"/»1K00K01" 

3.5.2 nURATIOH LT(GT <,> <nrf> 

This coraiand specifies pattern duration tioe. The query f orn returns the current 
setting. 

Exanples: TRACE: DURATION LT 10ns 

TRACE: DURATION? -> TRACE: DURATION GTJOE-9 

3.5.3 EDGE <string> , <string> 

This cofifiand specifies trace edge patterns for High speed tining. The first paraneter 
specifies the label and the second parafieter specifies the pattern < R - Rising, F - 
Falling, . - done care ) . 

Exattples: TRACE:EnGE "A",".Rr. . .RF. . ." 

TRACE-.EDGE? "A" -> TRACE:EDGE "A",".RF. . .RF. . ." 

3.5.1 HATCH EQUallNEQual 

This comand specifies the trace natch specification. The query returns the current 
setting. 

E>:a{iples: TRACE-.llflTCH EQUAL 

TRACE.-HATCH? -> TRACE:HATCH NEQUAL 
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3.6 llaueforn subsysten 

The Haueforn sufasystefi connands specify the uaveforn range, delay and accuttulate 
settings. 

3.6.1 ftCCufiulate OH|OFFjO|1j? 

This cofinand specifies High speed tilling accunulate node. The query forrt returns the 
current setting. 

Exanples UAUEF0Ri1:»CC OH 

«aUEFORH:ftCC? -> liftUEFORHrftCCUHULftTE 1 



3.6.2 DELay<nrf>|? 

This comand specifies High speed titting delay. The query forn returns the current 
setting. 

Exanples UflVEFORH-.OELflV 400E-9 

l!AUEFORtt:DEL»y? -> UftUEFORtl.-DELflV 400ns 



3.6.3 RftHGe <nrf>|? 

This coiuiand specifies High speed tining sec/div range. The query forn returns the 
current setting. 

Exanples UAUEF0Ri1:RAHGE '1E-9 

UflUEFORH.-RAHGE? -> UAUEFORHrRaHGE %s 

3.6.1 DftTfl? HOTE; This is nc» a systen coraiand 

This query returns the ran data record. 
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4. Oscilloscope Connand Definitions 
1.1 Oscilloscope Coitnand Suiwary 



KEYUORD 



PflRfltlETER FORM 



TVPE 



flUToscale 
DIGitize 

ftCQuire 
:COU«T 
:TVPE 

CHAIInelH 
.•coupling 
:ECL 
rOFFset 

:PROBe 
:RnHGe 
:TTL 



CK/)MH£,CHflHnelH3... 



<nrf> 

KORiialiiWERAGE 



DCjDCFifty 

<nrf> 
<nrf> 
<nrf> 



COiitiaHD 

coritinHD 



COHiiflHD/QUERV 
COnHAHD/QUERV 



COHHflHD/QUERV 

COiUlAHD 

COHHftND/QUERV 

COHHftND/QUERV 

COHHOHD/QUERV 

COiUifIND 



Display 
••flCCunulate 
rCONHect 
•JHSert 
■•fllHUS 
:PLUS 
••OUERLftV 
••REIIOIIE 



SIHGlC'lIHFinite 
0M|0FF|1|0 

IftjB|C|D|E3, <str> , I <nrf > j OUERLftVJ 
[ft|B|C|D|E3,<slr>,<3tr> 
[ftlBjC|D|E3.<str>,<str> 
En|GlC|D|E3,<str>C,<str>3 



COilHflnD/QUERV 

COnilfiHD/QUERV 

COililfiHD 

COnHAHD 

COfinOKD 

COnHflHO 

COHIIfiKD 



nftRKer 
'•Duration 



HODE 

HSTrtTs 

OflUTo 

OTIile 

OUOLt? 

UHTIL 



:mio 

•-mile 
:}{UOLt? 



OFF J 

{LT|GT}<,><nrf> 

{INRang(?|OUTRange}<,><nrf><,><nrf> 

ftUTOjOFF|OH|1|0 

OFFjOH|l|0 

tfftlluall 

CHfiHneltt, <nrf >, {POSitive| HEGative}, 
<nrf> 

OFF I 

LT,<nrf>| 
GT,<iirf>| 

IHRange,<nrf>,<nrf>j 
OUTrange/nrf>,<nrf> 
HflHuali 

CHfiHaelft, <nrf >, {POSitiuej HEGatiue}, 

<nrf> 
CHflHnein 



COfinflHD/QUERy 
COnilfiHD/QUERV 
COiillAHD/QUERV 

<nrf> COntlftHD/QUERV 
COIiriAHO/QUERV 
QUERV 



COilHAHO/QUERV 

<nrf> COHHfiHD/QUERV 
COflllflKD/QUERy 
QUERY 
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llEftSure 

.•fiLL? QUEPvV 

••FflLLtine? Ql'ERV 

.•FREQuency? QUERV 

:H»IDth? QUERV 

rOUERshoot? QUERV 

:PERiod? QUERV 

••PREShoot? QUERY 

rPUIDth? QUERV 

.•RISEtittfl? QUERV 

••souRce mmm mmmmm'i 

:UftHPlititde? QUERV 

:UBftSe? QUERV 

mm QUERV 

mim QUERV 

:UPP? QUERV 

-.DTOP? QUERV 

TIHebase 

•-DElay <nrf> COHIiflHD/QUERV 

: MODE ftUTOI TRIGgered COHHftHD/QUERV 

-.RflHee <iirf> COfiriflHD/QUERV 

TRIGger 

tCONDition EHTer|EXIT COHflflND/QUERV 

•■DELay <nrf>{ 

EUEHt,<nrf> COJlflftHD/QUERV 

:LEUel <nrf> COHHftHD/QUERV 

:LOGic LO!ljHIGH|DOHTcare COHllftHD/QUERV 

;flODE EDGE|PflTTernjH1Hediate COililflHD/QUERV 

■.PftTH CHflHn(?i#|EKTernal COiliiflHD/QUtRV 

:SLOPe POSitivejNESatiye COHHftHD/QUERV 

: SOURce CHftHneliJ | EXTernal COilHflKD/QUERV 

HftVefoni 

••DflTft <block data) COHnflHD/QUERV 

: FORflat EVTE | MORD | ASCii COHHftHD/QUERV 

■.points? QUERV 

;PREaiit)le? <prearible block) QUERV 

: RECord FULL | UIliDou COHHflND/QUERV 

: SOURce CHftHnelH COHHftHD/QUERV 

:TVPE QUERV 

.-UftLID QUERV 

•■XIHCrenent QUERV 

••HORigift QUERV 

•.HREFerence QUERY . 

.•VIHCrenent QUERV 

-.VORigin QUERV 

:YREFerence QUERV 
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4.2 Oscilloscope Connon connands 

1.2.1 ftUToscale 

The fiUTO connand causes the scope to autonatically select the vertical sensitivity, 
vertical offset, trigger source, trigger level, and tinebase settings for optiriuM 
viewing of any input signals. The trigger sourcQ is the Iwjest channel on iMch 
trigger t/as found. If no signal is found, the scope defaults to the previous 
settings for those channels with no signal. The display window configuration is not 
altered by i^UToscale and auto-trigger tiill be worked on the channels with no signal. 

4.2.2 DIGitize CHaHnelHE,CHAKnelU3 . . . 

This corifiand is used to acquire wavefoni data for transfer over the HP-IB. It causes 
an acquisition to take place on the specified channel (s) . Once the data is acquired, 
the scope is stopped. The resulting data is read fron the channel buffers. The 
{(CQuire subsysten connands are used to setup conditions such as TVPE and average 
COUHt for the next DIGitize coiaiand. Hhen flCQuire TVPE is average, the scope nakes 
the acquisition of COUNt ( the average nufiber ) titles. 

4.3 Acquire Subsysten 

The Acquire Subsysten ccraiands are used to setup conditions that are used when a 
Dieitize systen cojifiand is executed. This subsysteji is used to select the type of 
data and the nufjber of averages. 

4.3.1 COUHt <nrf> 

This coraiand specifies the nunber of average by which the data at each acquisition 
are averaged once the nunber of acquisition is reached the specified average value. 
This cowiand has no effect if the TVPE is KORHal. The query returns the last 
specified count. 

4.3.2 TVPE KORllal|ftUERage 

This coimand selects the type of acquisition that is to take place when a DIGitize 
comand is executed. The query returns the last specified type. Nith the KORflal 
type, the display node in the front panel can be either SIHGle or CUHulative; with 
the AUERage type, the display node can only be AUERage. 

returned fornat: KORItalj AUERage 

4.4 Channel Subsysten 

The Channel Subsysterj allows you to control all vertical functions of an 
Oscilloscope. 
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4.4.1 coupling DCjDCFifty 

This cQRttand sets the input inpedance for the selected channel to either 1 {tohn (DC) 
or 50 ohtts. The query returns the current inpedance setting for the channel. 

4.4.2 ECL 

This cojiiiand sets the vertical range/ offset, and trigger level for the selected 
channel for optinun vieuing of ECL signals. The ECL values used are as follous: 

range: 2.0 U offset: -1.0 U trigger level: -1.3 U 

4.4.3 OFFSet <nrf> 

This connand sets the voltage that is represented at the center screen for the 
selected channel. The alienable offset is +/- 800 nU on vertical range < 800 nU and 
+/- UU on range >= 800 nU (for probe 1). The query returns the current offset 
setting for the selected channel, fls vertical range, offset value for both connand 
and query is affected by the current probe setting for the channel. 

returned fornaf. <HR3> 

4.4.4 PRODe <nrf> 

This ccMiiand specifies the attenuation factor for an external probe on selected 
channel. This comand does not change the actual sensitivity at the input. It 
changes all the voltage references such as vertical range, offset, trigger level, and 
autonatic neasurenents. The allowable probe is any integer nunber frcn 1 to 1000. The 
query returns the current probe setting for the select channel. 



returned foniat: <f|R3> 

4.4.5 RflKGe <nrf> 

This coiifiand sets vertical range for the selected channel. The query returns the 
current vertical range setting. The RflfiGe coimand and query are dependant on the 
ctirrent probe setting for the selected channel. The allowable range setting for the 
probe setting 1 is 40nU to 16y (for higher probe settings, just multiply the range 
Unit by the probe setting.) 

returned fornaf. <HR3> 

4.4.6 TTL 

This connand sets the vertical range, offset, and trigger level for the selected 
channel for optinun vieuing of TTL signals. The TTL values used are as follows: 

range: 6.0 U offset: 2.5 U trigger level: 1.62U 
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'^.5 Display Subs/sten 

The Display Subsysted is used to control the display of data The connands uhich 
control the display node and the niinber of averages are listed in the flCQuire 
subsystett ( TVPE and COUNT) . 

4.5.1 flCCuiiulate SiNGie|INFinite 

This connand sets infinite persistence for the acquired signal on the display in the 
HORHal display ttode. For average node, it is autonatically single. The SIHGie and 
AUERage display node in the front panel corresponds to the SINGle persistence and the 
cumulative display node to the INFinite persistence here. 

t|.5.2 CONffoct OH|OFF 

This cojuiand sets the connect-the-dots node. The query returns the current setting. 
1.5.3 IHSert CCA(B|C|D|E}l,<str>J{<nrf>|OUERlay}l 

This connand adds uaveforns to the the display. The first paraneter is an optional 
nodule specifier. If it is not specified, the selected nodule is assunod. The second 
paraneter is the uavefoni to be added. The third paraneter is an optional bit-no 
specifier or OUERlay paraneter. This paraneter is only needed for tining waveforns. 
If a nwiber is specified then only the waveforn for that bit nunber is added to the 
screen. If OUERLflV is specified then all the waveforns for the label are added to the 
screen in ouerlayed forn. If no paraneter is specified the waveforns for all the bits 
are added to the display in a sequencial nanner. 

£).5.4 iilHUS EfljB{C|DjE3,<str>,<str> 

This cofinands inserts A-B scope uaveforns to the screen. The first paraneter is m 
optional nodule specifier. If it is not specified, the selected nodule is assuned. 
The next two paraneters specify the scope uaueforns to be subtracted together. 

i|.5.5 OUERLftV Eft|B|C|D|EI,<str>[,<str>l 

This cciinand adds overlayed scope uaueforns to the .screen. The first paraneter is an 
optional nodule specifier. If it is not specified, the selected nodule is assufjed. 
The next n paraneters specify the scope uaveforns that are to be overlayed. 

1.5.6 PLUS [fl|B|ClDjEl,<str>,<str> 

This cocifiands inserts ft+B scope waveforns to the screen. The first paraneter is an 
optional nodule specifier. If it is not specified, the selected nodule is assuned. 
The next two paraneters specify the scope waveforns to be added together. 
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1.5.7 mow 



This cwuiand rcnoves all the wauefonis fron the display. 
'1.6 llarker Subsysten 

1.6.1 nODE OFF|OK|flUTO 

This cofuiand allows you to select the tiarker node. The query returns the current 
narker node choice. 

1.6.2 HSTATS OFF | OH 

This connand allows you to turn statistics on or off in auto-narker placenent. liith 
statistics on, nin, im and nean statistics will shou on the screen; othenfise, x to 
0, trigger to ^a, and trigger to o will show on the screen. The query returns the 
current setting. 

1.6.3 OnUTo HftHual|CHflHnein,<nrf>,£POSITIUE{HEGftTIUE},<nrf> 

This connand specifies the autwiarker placetient node for the 0 narker. The first 
paraneter specifies if autonarker placenent is to be in tianual node or on a specified 
channel. If a channel is specified there are three additional paraneters. The 2nd 
paraneter specifies the voltage level in percent), the 3rd specifies the slope, and 
the 1th paraneter specifies the occurence count. The query returns the current 
setting. 

1.6.1 OTIlie <nrf> 

This coiinand noves the 0 narker to the specified tine with respect to the trigger 
tine. The query returns the tine between 0 narker and the trigger, 

1.6.5 OUOLt? CHBNneltf 

This query returns the current voltage level of the selected source at the narker 0. 

1.6.6 UHTIL OFFjLT,<ftrf>|GT,<nrf>|Mange,<nrf>,<nrf>|OUTrange,<nrf>><nrf> 

This connand allows you to select the run until tine x-o specification with the 
associated tine value or range. The query returns the current run until x-o setting. 

1.6.7 XftUTo HflHual|CHANnel«,<nrf>,{POSITIUE|HEGftTIUE},<nrf> 

This connand specifies the autonarker placenent node for the X narker. The first 
paraneter specifies if autonarker placenent is to be in Hanual node or on a specified 
channel. If a channel is specified there are three additional paraneters. The 2nd 
paraneter specifies the voltage level in percent), the 3rd specifies the slope, and 
the 1th paraneter specifies the occurence count. The query returns the current 
setting. 
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1.6.8 mile <nrf> 



This cofuiand iioves the K narker to the- specified tine with respect to the trigger 
tine. The query returns the tine between }{ narker and the trigger. 

4.6.9 XyCLt? CHflKnel-3 

This quert/ returns the current voltage level of the selected source at the narker H. 
'l.? ileasure Subsysten 

The autonatic neasurenents are nade based on »hat you see on screen and they are not 
continuously updated. 

4.7.1 ALL 

This query nakes all of the above neasurefients on the selected channel. If any 
neasuronent cannot be nade, the ansuer uill be returned as 9.9 £37. 

4.7.2 FflLLtine 

This query nakes a fall tine neasurenent on the selected channel by finding the 907. 
and 107. points of the first falling edge on screen. 

4.7.3 FREQuency 

This query nakes a frequency neasurenent on the selected channel. It finds the fifty 
percent points, locates the first and third edges on screen, and takes the tine 
difference betueen then. Inverting this gives the frequency. 

4.7.4 HyiBth 

This query nakes a -width tine neasurenent on the selected channel. The neasurenent 
is nade betueen the 507. points of the first falling and the next rising edges. 

4.7.5 OUERshoot 

This query nakes a overshoot voltage neasurenent on the selected channel. The 
neasurenent is nade by finding a distortion which follows the first najor transition 
on screen. The result sent over the bus is the ratio of overshoot vs. Vanplitude 
(betueen 0 and 1 ) . 

4.7.6 PERiod 

This query nakes a period neasurenent on the selected neasurenent channel. This is 
done just like the frequency neasurenent except that the result is not inverted. 
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1.7.7 PREShoot 

This query nakes a preshoot voltage neasurc-nc-nt on the seiectc-tJ channel. The 
neasurensnt is nade by finding a distortion tihich precedes the first najor transition 
on screen. The result sent over the bus is the ratio of preshoot vs. Uanplitude 
(betueen 0 and 1 } . 

^.7.8 PHIDth 

This query nakes a +width tine tieasurenent by finding the tine difference betueen the 
50'/, points of the first rising and the next falling edges. 

1.7.9 RISEtifie 

This query fiakes a rise tine neasurenent on the selected channel by finding the 107. 
and SO/, points of the first rising edge on screen. 

4.7.10 SOURce CHftllnelH 

This comand selects the source to be used for subsequent iieasurenents. 

1.7.11 UftliPlilude 

The UflliP query nakes the voltage (leasurenent on the selected channel by finding the 
relative rtaxinun and nininun points on screen. 

1.7.12 yBflSe 

This query returns the voltage at the base (relative ninJ of a uavefoni on the 
selected source. 

1.7.13 unfix 

This query returns the absolute naxinun voltage present on the selected source. 

1.7.11 mm 

This query returns the absolute niniMim voltage present on the selected source. 

1.7.15 UPP 

This query fiakes a peak-to-peak voltage neasureiient on the selected channel by 
finding the absolute naxinun and nitiinufi points on screen. 

1.7.16 UTOP 

This query returns the voltage at the top (relative Hax) of a uavefoni on the 
selected source. 
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4.8 Tinebase Subsystcn 

The Tidebase Subsystett connands control the horizontal axis functions of the 
oscilloscope. 

1.8. t DELay <nrf> 

The DELay ccnnand assigns the tine betueen the trigger and the center of the screen 
if the trigger euents count is zero. If the trigger events count is non-zero, the 
center of the screen is the trigger events plus the delay tine. The query returns the 
current delay setting. 

4.8.2 riODE TRIGgeredlflUTO 

This corjiand is used to specify whether or not the acquisitions should wait for the 
specified trigger condition to be true after the tineout. The query returns the 
current auto-triggered setting. The fiUTO co<iriand cannot be used in the ItlKediate 
trigger ttode. 

4.8.3 RflHGe <nrf> 

This connand defines the full screen dianeter. The Query returns the current tine 
range setting. 

4.9 Trigger Subsysten 

This Trigger Subsysten allous you to control the trigger related settings. 

4.9.1 COHDition EHTer|EXIt 

This comand specifies whether the trigger is generated on entry to the specified 
logic pattern or when exiting it in the PftTTERH trigger node. If the COHDition 
selected was ENTER, a trigger will be generated on the first transition that nakes 
the pattern specification for every channel to be true. Uith the EKIT condition^ a 
trigger will be generated on the first transition that causes the pattern 
specification to be false, after the pattern was true once. 

4.9.2 DELay <nrf>|EUEHt,<nrf> 

This coruiand is used specify the nunber of events which should occur after the 
trigger. The tine delay is counted after the events delay. The query returns the 
current trigger events count. The COUHts comiand cannot be used in the lilllEDIOTE 
trigger node. 

4.9.3 LEVel <nrf> 

This comand sets the trigger voltage level for the selected SOURCE or PATH. The 
query returns the trigger level of the current trigger source or path. This corifiand 
cannot be used in IIIHERDIftTE trigger Jiode. tlith EDGE trigger node, trigger source is 
used; with PATTERH node, trigger path is used for the source of trigger level. 
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'1.9.4 LOGic 



LOUiHIGHiDOHTcare 



This codoand is used to specify the relation betueen the signal and the predefined 
uoltage level that ciust exist before that part of the pattern is considered »;aUd. 
HIGH indicates a requirement for an input of the selected source or path to bc- 
greater than its otin trigger level and LOS indicates a requirenent for an input of 
the selected source or path to be less than its ok'n trigger leuel. The query returns 
the current condition of the previously selected trigger source or path. This LOGIC 
ccmand can be used only in the POTTERli trigger node. 

1.9.5 IIODE EDGEjPftTTernlinilediate 

This cojmand allous you to select the trigger node. The EDGE node uill trigger an 
oscilloscope on an edge whose slope is deternined fay the SLOPE connand at a voltage 
deternined by the LEUel connand. The PftTTern node will trigger on entering or 
exiting a specified pattern of all internal channels and the external trigger. In 
the Ifiilediate node, the oscilloscope uill trigger by itself. Idhe query uill return 
the current trigger node. 

1.9.6 PATH CHftHnel^lEXTernal 

This comand allous you to select a trigger path uhich is used for the subsequent 
LOGIC and LEUEL connands. It cannot be used in the KIlfEOIftTE trigger node. The 
query returns the current trigger path. 

1.9.7 PRODe <nrf> 

This connand specifies the attenuation factor for an external probe on external 
channel. This cofinand does not change the actual sensitivity at the input. It 
changes the trigger level voltage references of the external channel. The allowable 
probe is any integer nunfaer fron 1 to 1000, The query returns the current probe 
setting for the ejjternal channel. To send both the connand or the query^ the trigger 
source { for EDGE rjode) or trigger path ( for PftTTern node) nust be set to EXTernal. 

1.9.8 SLOPe POSitivejHEGative 

This connand alloiis you to select the trigger slope for the previously specified 
trigger SOURCE. It can be used only in the EDGE trigger node. The query returns the 
trigger slops of the current trigger SOURCE. 

1.9.9 SOL'Rce CHftHnelOjEJITernal 

This comand is used to specify the trigger source. This ccfinand also identifies the 
source for any subsequent SLOPe and LEUel connands. The query returns the current 
trigger source. The SOURce connand can be used only in the EDGE trigger node. 
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<\AQ llaueforn Subsysten 

The Uauefcrfi Subsysten connands are used to transfer wauefonis. liavefrcji data 
consists of a preanble and a data records. The preanble contains the values set 
using the Hauefortt Subsystem, fonmt/ type, points, xincreiient, xorigin/ xreference, 
yincrenent, yorigin, and yreference. 

^I.IO.I DflTft <blod< data> 

This query returns the tjaveforn recard stored in the channel buffer. The channel 
whose waveforn data is being transferred is the one specified using the SOURCE 
comand in llftUEFQRil subsystefj. The data is transferred based on the fornat (byte or 
uord) specified. The transnission occurs after the specified count iset in flCQuire 
subsysten) has been reached. 

<}.10.2 FORKat BVTEiMDlBSCii 

This cofinand specifies the data transnission node for the uayeforn data, {lord and 
Byte data is transnitted using the arbitrary block prograii data fornat specified in 
IEEE188.2 paragraph 7.7.6. The query returns the currently specified fornat. 

BVTE data is 1 byte uide. The data values you uould get are fron 0 to 128. the 0 
data values indicate the underflow and the 128 data values indicate the overfloii. 

UORD data is 2 bytes uide uith the nost significant byte of each uord being 
transnitted first. If the type specified was HORHal, the upper bytes would be fron 
0 to 128 and the lower bytes zeros. Ilith the ftVERage type, the upper bytes would be 
fron 0 to 128 and the louer bytes uould be the fractions fron the averaging. Ko data 
would be transferred as -1 's. 

t^SCII data is UORO but in ascii fornat. 



The data values sent in UORD or BVTE fornat can be converted to voltage and tine 
values using the following fornulas: 

Uoltage{j) = nVvaiue(j) - Yreference) *' Vincrenentl * Vorigin 
Tine(j) = (j Xincrenent) + Xorigin 

The data vales sent in ASCII have to be converted back in digital fornat to do the 
above conversion. 

^1.1 0.3 POIUts? <nrf> 

This query returns ^K/ which is the nunber of points acquired in all DIGitize 
ccmands to the selected waveforn. 
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4,10.1 PREanble <prGanble block) 

The query returns the prea/ible of the previously specified source. 

<preattble block) j|= <F0R!1iit). <TVPE>, <POI{lts>, <XniCreiieiit>, 
<|{ORigin>, <}!REFerence>, <yiKCreiient>, 
<VORigin), <VREFerence) 

1.10.5 RECord FULLjMINDow 

This connand specifies the data user viants to receive over the bus. Uith FULLrecord 
choice, the user gets the whole IK rm data of the specified channel. Hith UINDow 
choice, uhatever shovm on the display uindou uill be sent over the bus. 

If TVPE is set to flUERftGE and RECORD choice was FULL, you would lose the averaged 
data as average is done only on the uindou data. 

4.10.6 SOURce CHAHnelH 

This coftfiaud selects the channel that is to be used as the source in subsequent 
navefoni cci-mnds. The query returns the currently selected waveforn source. 

1.10.7 TVPE IIORIIaljftyERage 

This query returns the type set in the ftCQUIRE subsysten. 

4.10.8 UflLID 

This query returns 0 if there is no data acquired at the source. If there is any 
data acquired in the previously selected source the value returned uill be 1 . 

1.10.9 mCrefjent 

This query returns the M-incrtHont value currently in the preaiible. This value is the 
tine difference betueen consecutive data points for KORIiAL and AVERAGED data. 

1.10.10 XORigin 

This query returns the K-origin value currently in the preaiible. This value is the 
tine of the first data point in the Henory with respect to the trigger point. 

1.10.11 XREFerence 

This query returns the current s-reference value in the preanble. This value 
specifies the k- value of the first data point in the noHory and is always zero. 
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'1.10.12 VIKCrenent 



This query returns the y-incrsfient value currently in the preanble. This value is the 
voltage difference betueen consecutive data values. 

^1. 10.13 VORigin 

This query returns the y-origin currently in the preanbic. This value is the voltage 
at center screen (the voltage at y-ref erence) . 

VREFerence 

This query returns the y-ref erence value currently in the preafible. This value 
specifies the data value at center screen (where the y-origin occurs) . 
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5. Status Reporting 



5.1 Background 

This is a description of the new status reporting structures for the 16500fl, based on 
188.2. 

5.2 Bit descriptions 

5.2.1 Event Status Register 

This is a 188.2 defined register. The bits in this register are "sticky". That is, 
once an event happens which sets a bit, that bit will only be cleared if the register 
is read. 

5.2.t.l POH - Poi-jer On 

Indicates power has been turned on. 

5.2.1.2 URQ - User Request 

Indicates that the touch screen, knob or iiouse activity has occurred. 

5.2.1.3 CHE, EXE, DDE, QVE - Connand, Execution, Device Dependent, and Query Error 
Indicates that an arrcr of the respective type has occurred. The error nunbers 
and/or strings can be read fron a device defined queue uhich is not part of the 188.2 
status data structure. The query is "ERR?"*. 

5.2.1.1 RQC - Request Control 

Indicates that the device has requested control. 

5.2.1.5 OPC - Operation Cciiplete 

Indicates that the device has conpleted all pending cowiands. This is set off b/ the 
»»OPC cofsjion connand. The ''OPC connand could appear after any other connand, so it 
serves has a general purpose operation conplete nessage generator. 

5.2.2 Service Request Enable Register 

Each bit enables the corresponding bit in the status byte to cause a service request. 
The 6th bit does not logically exist and is aluays returned as a zero. The register 
is read and written with the '*SRE? and ^SRE connands. 

5.2.3 Status Byte 

This contains the nost basic status infornation uhich is sent over the bus during a 
serial poll. The status byte is cleared with the *CLS connon cofaiand 

5.2.3.1 RQS - Request Service 

Indicates that the device is requesting service. 
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5.2.3.2 ESB - Event Status 

Indicates that one of the enabled events in the Event Status Register has occurred. 

5.2.3.3 llflU - Ressage flvailabie 

Indicates that a nessage is ready to be read fron the output queue. 
5.2. Z A LCL - Renote to Local 

Indicates that a reiiote to local transition has occurred. 
5.2.3.5 ftSB - flodule Sufifiary Bit 

Indicates that an enable envent in one of the nodules Status registers has occured. 
5.3 Queue descriptions 

5.3.1 Output Queue 

Contains the responses placed in the queue due to the various scope ccru-iands. 

5.3.2 Error Queue 

Contains the error nujibers of the last n errors that have occurred. The queue is 
FIFO. The queue is read uith the ERR querjf. It is not part of the 188.2 status 
structures. 
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5.4 488.2 Status Reporting Data Structures 

This diagraH show the 16500fl Status reporting structure. 



Hote: The individual bit assignnents for the fiodule Event Registers are 
nodule specific. 
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6. Renote Operation; HP-IB Interface 

6.1 HP-IB capabilities 

The HP-IB capabilities as defined in md.) are: m, ftiil, T5, TEO, 13, LEO, SRI, Rlt, 
PP1, DC1, DTI, CO, E2 

6.2 Renote Hode 

In renote node all progran and response nessages shall be processed by the device. 
The instrunent will go fron renote to local with any touch or House activity. 

6.3 Local Hode 

In local node all progran and response nessages shall be processed by the device, fill 
local controls shall be enabled. 

6 A Local Lockout 

If the local lockout nessage has been sent, and the deuice is in the renote state, or 
is then put in the renote state, the touch screen and nouse will be disabled. 

6.5 Clear Hessage 

The device clear nessage shall: 

1 . Clear the input and output buffers, 

2. Reset the parser 

3. Discard all deferred connands. 
1. Clear the Request-OPC-flag 

6.6 Trigger Hessage 

The trigger nessage shall have the sane effect as sending the device dependent 
nessage "START" and will start the internoduie configuation. 
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